Appendix B
Plates
Plate
No. Title
B-1 Cost Computations, Rectangular

B-2

B-3

B-4

B-5

B-6

B-7

B-8

B-10

B-11

B-12

B-13

B-14

B-15

B-16

Concrete Channel

Special Concrete Channel Cross
Sections

Open Channel Flow, Resistance
Coefficients

Open Channels, C-n-R-k Relation,
0.08B <n <0.04

Open Channels, C-n-R-k Relation,
0.03 < n<0.15

Depth vs Specific Energy

Flow Stability vs Froude Number
Varied Flow Profile, Standard

Step Method, Sample Computation
Using Manning’s n

Varied Flow Profile, Standard

Step Method, Sample Computation
Using k and Chezy C

Classification of Flow Through
Bridges

Classification of Flow Through
Bridges, Rectangular Section

Trapezoidal Section, Momentum
Method, Example Curves

Momentum Method, Example Compu-
tations, Trapezoidal Section

Rectangular Section, Energy
Method, Class A Flow

Rectangular Section, Energy
Method, Sample Computation

Rectangular Section, Momentum
Method, Class B Flow
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Plate

No. Title

B-17 Rectangular Section, Energy
Method, Class B Flow

B-18 Design for Bridge Pier
Extension

B-19 Transition Types

B-20 Wedge-Type Transition
Geometry

B-21 Transitions, Rectangular
Channels

B-22 Transition Design Curves,
Rectangular Channels

B-23 Rectangular Transitions,
Example of Design Computation

B-24 Expanding Transition, Rect-
angular Channel, Rapid Flow

B-25 Stilling Basin Transition

B-26 Roughness Control Transition

B-27 Bed-Load Discharge

B-28 Gradation and Permissible
Velocity

B-29 Stone Stability, Velocity vs
Stone Diameter

B-30 Stone Stability, Velocity vs
Stone Diameter

B-31 Stone Weight vs Spherical
Diameter

B-32 Riprap Gradation Curves

B-33 Riprap Design Velocities

B-34 Parameters Used in Stone Size

Calculation

B-1
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Plate Plate

No. Title No. Title

B-35 Velocity Distribution in B-47 Sheet Piling Stabilizer,
Trapezoidal Channel; Discharge Energy Loss
6.75 cfs, Depth 0.455 ft, 1V:2H
Side Slopes B-48 Details and Design Chart for

Typical Drop Structure
B-36 Side Slope Velocity Distribution
in Channel Bends B-49 Debris Basin, Typical Design

B-37 Depth Averaged Velocity versus B-50 Air Entrainment
D,, and Depth
B-51 Hydraulic Jump Charac-
B-38 Correction for Unit Stone Weight teristics, Rectangular
Channel
B-39 Correction for Side Slope Angle
B-52 Undular Jump, Rectangular

B-40 Correction for Vertical Velocity Channel
Distribution in Bend and Riprap
Thickness B-53 Open Channel Confluence,

Standing Waves-Rapid Flow
B-41 Riprap End Protection
B-54 Maximum Wave Height, Channel

B-42 Scour Depth in Bends Junction
B-43 Revetment Toe Protection B-55 Tapered Junction Walls
B-44 Rock Stabilizer B-56 Typical Confluence Layouts,

Rectangular Channels
B-45 Sheet Pile Stabilizer
B-57 Confluence Design Chart
B-46 Sheet Pile Stabilizer, Derrick
Stone Size B-58 Side Channel Spillway Inlet

B-2
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TOTAL FREE- WALL

wioTH dn AREA v, Ay AIRE DEPTH BOARD WEIGHT COST PER FOOT, .pon._L_A_,és; ;
FT FT SQFT FRS FT " % T [ FT  EXCAVATION CONCRETE (/W SRIOGES TOTAL

REACH 1 STA 1098300 TO STA 860+00; Q = 8000 CFg; n = 0.014; $ = 0:03900; r: = 6000

10 156 156 51.3 0.14 10 17.3 2.0 18.3 . 100 .

15 9:7 146 54.¢ 0.23 10 10.8 2.0 12.9 18.50 81.00. 1,50 300 104.00
20 73 146 - 54.8 0.31 10 8.4 2.0 10.4 14,50 57000, 2,00 .. 4,50 78.00
25 6.0 150 533 0.37 10 7.0 2.0 9.0 14,50 54.50 2,50 5.50 77.00

30 5.2 156 51.3 0.41* 10 6.2 2.0 8.2 14,00 54.50 3.00 6.50 78.00

AUNIFORM AIR ENTRAINMENT ASSUMED FOR PURPOSE OF COMPUTATION DEMONSTRATION OF
BULKING. SEE PARAGRAPH 4-2 FOR METHOD OF ESTIMATING AIR ENTRAINMENT.

a. COMPUTATION FOR COST CURVE

1085

100

385 =

PN

. est

| COST. DOLLARS PER FT OF GHANNEL

a0

75

BASE WIDTHIFT

bl _cost curve

T " . COSTCOMPUTATIONS -
. % . RECTANGULAR CONCRETE CHANNEL

PLATE B-1
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B-4

‘V-BOTTOM

MODIFIED TRAPEZOIDAL

SPECIAL CONCRETE
CHANNEL CROSS SECTION'S

PLATE B-2
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CHEZY C
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‘MANNING'S n

BASIC EQUATIONS

C=32.6L0Gpi2.2R/k
RVE

N=2385+21.95L0G,oR/K

WHERE:
C=CHEZY COEFFICIENT
n=MANNING’S RESISTANCE
COEFFICIENT
R=HYDRAULIC RADIUS,FT

K=EQUIVALENT ROUGHNESS
HEIGHT,FT

OPEN CHANNELS

C-n-R=-Kk RELATION
0.008< nh<0.04

PLATE B-4
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CHEZY C
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MANNING’S n
BASIC EQUATIONS
C=32.6L0Go12.2R/kK
RI/G
N=3385+21.95L0G,pR/K
WHERE:
C=CHEZY COEFFICIENT
n=MANNING’S RESISTANCE
COEFFICIENT
R=HYDRAULIC RADIUS,FT
k=EQUIVALENT ROUGHNESS
HEIGHT,FT
OPEN CHANNELS
C-n—R-K RELATION
0.03<n<O0.15

PLATE B-5
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B-8

d,FT
NOTE: q
H
e
k
n
K]
o
d
de

[[NEa]

k = 0.007 {n = 0.0152)

k = 0.002 (n = 0.0133)

=
o
-~
w
3
3
g 1.19d,
g + k = 0.007 (n = 0.0154)
~
S = 0.00105
1.10d,
- k = 0.002 {(n = 0.0136)
5}
a d
2 ¢ k =0.007 {n = 0.0153) 5 | =0.00179
5 k =0.002 {n = 0.0135) S _ = 0.00143
Z ;
5
0.90d_

50 = 0.00253

EQUIVALENT ROUGHNESS HEIGHT, FT
MANNING’S n
INVERT SLOPE

DEPTH
CRITICAL DEPTHS

x
Q
~
w
Q
a
i < \
x
9 10 11
He , FT
100 CFS/FT
d+av?/2g

DEPTH

D

SPECIFIC ENERGY

PLATE B-6
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-.Q
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NOTE: GRAPH FOR USE WITH
EQUATION 2-10 TO
COMPUTE MANNING'S n

FLOW STABILITY VS
FROUDE NUMBER
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B-12

CLASS A
’__t—._ ________ Q‘
‘ \\\ //‘:-_—__ —
4, >d_ \\\ //
\T‘—_—._.—_—.—'?__-' = d.>d
CLASS B <
\ dy>d,, = L
e
AN %
\~ S e e d3 > dc
N
\\\ ==
d‘ >dc dZ = ch
4, <d,
e S A S S 5 R
CLASS C /// T St
d,<d,
4, <d_ e 45 <de
T v 9 ¥ v‘ Yy oy

ELEVATION

NOTE: d, = UPSTREAM DEPTH

d2 = DEPTH WITHIN PIER SECTION

d3 = DOWNSTREAM DEPTH

dc = CRITICAL DEPTH WITHIN THE UNOBSTRUCTED
CHANNEL SECTION

dcz = CRITICAL DEPTH WITHIN THE PIER SECTION

CLASSIFICATION OF
FLOW THROUGH BRIDGES

PLATE B-10
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2.1 T T T T T 17 T T
T T t - I
i i - = = i 1
: b ; T : :
ng : : T i : i T oo -
:j— LIMITING Az BY MOMENTUM METHOD (KOCH-CARSTAN. IEN) N
1.9 H ! R S I I B t -
' T
i T NN SR el
i : NSRS EEEE
CLASS A |
T H £l
.7 ;
1
: « :
1.5 e -
i1
i
= 1 - :
LIMITING Ay 8Y ENERGY METHOD (YARNELL)
L3 — } b
oS " ;
u
< - :
11 A CLASS B [
; ] H
0.9
i i : :
= LIMITING 3, 8Y MOMENTU” METHOD (KOCH-CARSTANJEN) T
& i ot - :
1 T
0.7 - :
! - : '
- I
0.5 = -
NERE :
HH CLASS C o
5 11T T3 I a5 T
T 1 S i t i : - =
11 I T I H H H T
0.3 L L L 1 Il . - T L
0.0 0.1 0.2 Q.3 0.4

X = HORIZONTAL

EQUATIONS FOR LIMITING A
A3 —ENERGY METHOD (YAANELL) (CHOW 1959)

Az - MOMENTUM METHOD {KOCH 1926)

3
o 2R3
o= [(I-oc)xgn}

A, - MOMENTUM METHOD (KOCH 1926)

%
o<=1-|_ 37" }
A2

.

NOTE: A =d/dc

A3 = d3/de

d; = UPSTREAM WATER DEPTH

dy = DOWNSTREAM WATER DEPTH

de = CRITICAL DEPTH WITHIN THE
UNOBSTRUCTED CHANNEL SECTION

OC = HORIZONTAL CONTRACTION RATIO
(I PIER WIDTHS + CHANNEL WIDTH)

d =DEPTH WITHOUT BRIDGE PIERS

—4EPARED BY U. 5. ARMY ENGINEER WATERWAYS EXPERIMENT STATION, VICKSBURS, MISSISSIPPI

CONTRACTION RATIO

DEFINITION SKETCH

CLASSIFICATION OF
FLOW THROUGH BRIDGES
RECTANGULAR SECTION

PLATE B-11
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NOTE:

GIVEN SPECIFIC FORCE EQUATIONS
2
Q = 140,000 CFS ¥Q
l=m -m + A - A
CHANNEL WIDTH B =300 FT 1 P, gAf ( 1 pl)

SIDE SLOPE = 1:2.25 2
PIER WIDTH =S FT O=m + ¥Q
NO. OF PIERS = 3 LT

yo?

m = my-m b

Py 9A,

SOLVE FORCE EQUATIONS FOR ASSUMED VALUES OF FLOW DEPTH d

FOR d = CONSTANT:

= Ma M mp‘ = " ml - mp‘ =
= A! . B . A' - Apl = =
® ® ® ® ® ® ®
d A=Ay my =my A"|:Aps m’l=m"3 Ao m'-mp'
UNITS UNITS MILLIONS UNITS MILLIONS UNITS MILLIONS
(FT) (FT2) (L8) tLey e (FT2) (sl
13 4280 1.687 195 0.079 4085 1.608
14 4641 1.966 210 0.092 4431 1.874
15 5006 2.267 225 0.108 4781 2.1862
16 5376 2.592 240 0.120 5136 2.472
7 5750 2.940 255 0.138 5495 2.80a
18 6129 3.3 270 0.152 5859 3.159
19 6512 3.708 28s 0.169 6227 3,537
20 6900 a.125 300 0.188 6500 3.937
21 72§2 4.568 31s 0.207 €977 4.361
22 7689 5.037 330 0.227 7359 a.810
23 8090 5.530 345 0.248 7748 5.282
24 8496 6.048 360 0.270 8136 5.778
25 8906 8.592 378 0.293 853t 6.299
® O @ @
Q? 2 yQI(A' ) A"l)
= ya© EEETe— I b it
(mRe) ey oL @@ OO
MILLIONS MILLIONS MILLIONS MILLIONS MILLIONS MILLIONS
(el (LB) ey (La) Le) e
9.313 8.889 8.484 10,092 10.921 10.497
B.586 8.197 7.826 9,700 10.460 10.071
7.957 7.600 7.258 9.420 10.118 9.762
7.407 7.077 6.761 9.232 9.879 9.549
6.923 6.616 6.323 9,126 9.727 9.420
6.493 6.207 5.934 9.093 9.652 9.366
6.109 5.842 5.586 9.123 9.646 9.379
5.764 5.514 5.274 9.211 g9.701 9.45¢
5.458 5.217 4.992 9.353 5.819 9.578
5.170 4.948 4.735 9.545 9.980 9.758
4.912 4,703 4.502 9.784 10,194 9.984
4.676 4.478 4,208 10.066 10,454 10.256
4.459 4.272 4.092 10.391 10.758 10.571
HYDROSTATIC FORCE :y?A, L8
SPECIFIC WEIGHT OF WATER, LB
DISTANCE FROM WATER SURFACE TO
CENTER OF GRAVITY, FT
CROSS-SECTION AREA, SQ FT
MOMENTUM FORCE, LB MOMENTUM METHOD

ACCELERATION OF GRAVITY, F"'/SECz

EXAMPLE COMPUTATIONS
TRAPEZOIDAL SECTION

PLATE B-13
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28

2.6

24

22

[ttt

P
0

T
LS

Fd

= IM’T’NG A !

AFH
1T
-
T
T

L
l
I
T
i

T
I
T +
1
I

I T

Tl

di=ds+H,
DEFINITION SKETCH

0.06 0.08 0.0 0.2 0.14 0.16
X= ? (ROUND NOSE PIERS)
c

NOTE: de = CRITICAL DEPTH WITHIN THE
UNOBSTRUCTED CHANNEL SECTION
dez = CRITICAL DEPTH WITHIN THE
PIER SECTION
Hy =Xde (ROUND NOSE PIERS)
H; =Xdc T (INDICATED SHAPES)

RECTANGULAR SECTION
ENERGY METHOD

CLASS A FLOW

PLATE B-14

B-16
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GIVEN:

Rectangular channel section [

Round nose piers

Channel discharge (Q) = 40,000 cfs
Channel width (W.) = 200 ft

Total pier width (W,) = 20 ft

Depth without bridge piers (d) = 14.3 f#

COMPUTE:

1. Horizontal contraction ratio ()

W
=2e_ 20 _gq9
W. 200
2. Discharge (q) per ft of channel width
Q 40,000
= = —__ = 200 cf
Ty, T om0 - ek

3. Critical depth (d.) in unobstructed channel
From Chart 610-8, d. = 10.8 #

for q = 200 cfs.
4. A=4d/d. = 14.3/10.8
= 1324

5. Flow classification
On Plate 11, intersection
of @ = 0.10 and A= 1.324 is
in zone marked Class A or B.

1200" »- .I

6. Upstream depth (dy)
a. Class A flow - Energy Method

dy =d3+ H3 (Plate 14)
H3= Xd.

X=0.127 for « =0.10
and A, = A= 1.324

H3=0.127x 10.8= 1.37
dy = 14.3+ 1.37 = 15.67 t
b. Class B flow - Momentum Method

dy = Ay d. (Plate 16)
A= 1435 for « =0.10

dy = 1.435x 10.8 = 15,50 #
c. Class B flow - Energy Method

dy = Ay de (Plate 17)
A1 = 1.460 for « = 0.10

dy = 1.460 x 10.8 = 15.77 ft

RECTANGULAR SECTION
ENERGY METHOD
SAMPLE COMPUTATION

PLATE B-15

1Jul91

B-17



EM 1110-2-1601
1Jul 91

1T T T T
T [ T T 1
N 1 T I T |
DEFINITION SKETCH
T
T i i
T
: ;
18 :
: .
17 :
- _©
o|T T
W Le
<
i
N
3,
15 : == npeN -7,V d :
Z : A2 :
H t ; :
14 ; -
Il
13 : "
T i :
; T
T +
12 HH -
/] [l 1 T M
: 1
:
u HA : :
; )
B H !
: i
; -
;
10 :
00 (Y] 02 03 04
OC=HORIZONTAL CONTRACTION RATIO
NOTE: A, = di/d¢
d, = UPSTREAM WATER DEPTH
dc = CRITICAL DEPTH WITHIN THE RECTANGULAR SECTION
UNOBSTRUCTED CHANNEL SECTION
dez = CRITICAL DEPTH WITHIN MOMENTUM METHOD
THE PIER SECTION
O = HORIZONTAL CONTRACTION RATIO CLASS B FLOW

PLATE B-16

B-18
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20 T T
L I
10 SQUARE NOSE PIERS 1~
1.8
L
LA
.7
i
== ROUND NOSE PIERS
- U t t
e ;
< -
1 1
! !
1S =R ‘
H 1
! =
: |
14
1.3
1
! ;
: !
.2 - -
0.00 0.04 0.08 .12 o.16 0.20 0.24 0.28 0.32
OC=HORIZONTAL CONTRACTION RATIO
EQUATIONS
| _ 2AL
273 2
(-00) 3 3
0.5 +Kg(5.50*+0.08) o
A=A p——— S
2 =
dueg d3>de
NOTE: A, =d,/d¢ 2" S d3<dc
A3 =d3/dc 1
AL =LIMITING A3 BY ENERGY METHOD
d; =UPSTREAM WATER DEPTH DEFINITION SKETCH
d; =DOWNSTREAM WATER DEPTH
de =CRITICAL DEPTH WITHIN THE

UNOBSTRUCTED CHANNEL SECTION

dea = CRITICAL DEPTH WITHIN THE

oC

Kg =YARNELL PIER-SHAPE COEFFICIENT

PIER SECTION
=HORIZONTAL CONTRACTION RATIO

(1.0 FOR ROUND NOSE)
(5.0 FOR SQUARE NOSE)

RECTANGULAR SECTION
ENERGY METHOD
CLASS B FLOW

PLATE B-17

B-19
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B-20

FOR EXISTING PIER

= S/ “_D
2

SECTION A-A

PIER

WIDTH

— ! 1.0' e—

|

| MIN

4.
#
#F
MAX WATER DEPTH | 2.5+
LEVEL HEIGHT

- b2

b

| b2 | 3/2b | so | eEr
[ i o 1 LENGTH

DESIGN FOR
BRIDGE PIER EXTENSION

PLATE B-18
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WEDGE

TRANSITION TYPES

PLATE B-19
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TABLE OF GEOMETRIC VALUES

N AD/BC DE/BC AE/BC CE/BC BE/BC ANG AEC?} ANG BEC@:

2.0 0.4000 22.8344 22.8379 22,9602 22.9820  4.9964 2.4939
2.0 0.6000 24.7373 24.7446 24.8735 24.8936  4.6106 2.3022
2,0 0.8000 26,6402 26.6522 26.7869 26.8056  4.2799 2.1380
2.0 1.0000 28.5438 2B8.5605 28,7002 28.7177  3.9935 1.9955
2.0 1.2000 30.4459 30.4695 30.6136 30.6299 3.7429 1.8709
2.0 1.4000 32,3488 32.3790 32.5269 32.5423 3.5219 1.7609
2.0 1.6000 34.2516 34,2890 34.4403 34.4548 3.3255 1.6632
2.5 0.4000 27.5916 27.5945 27.7436 27.7616  5.1694 2.0843
2.5 0.6000 29,4945 29.5006 29.6568 29.6738  4.8346 1.9312
2.5 0.8000 31,3973 31.4075 31.5703 31.5861 4.5404 1.8143
2.5 1.0000 33,3002 33.3152 33.4836 33.4986  4.2799 1.7106
2,5 1.2000 35.2031 35.2235 35.3970 35.4111 4.0477 1.6182
2.5 1.4000 37.1059 37.1323 37.3103 37.3237 3.8393 1.5353
2.5 1.6000 39,0088 39.0416 39.2237 39.2364  3.6513 1.4604
3.0 0.4000 32.3488 32.3512 32.5269 32.5423 5.2916 1.7609
3.0 0.6000 34.2516 34.2569 34.4403 34.4548  4,9964 1.6632
3.0 0.8000 36.1545 36.1633 36.3536 36.3674  4.7324 1.5757
3.0 1.0000 3.0574 38.0705 3B8.2670 38.2801 4.4948 1.4969
3.0 1.2000 39,9602 39.9783 40.1803 40,1928  4.2799 1.4257
3.0 1.4000 41.8631 41.8865 42.0937 42.1056  4.0846 1.3609
3.0 1.6000 43.7660 43,7952 44.0070 44.0184  3.9063 1.3017
8 peEGREES
FN

\
\ N
&\ \
NOTE:
BC = EF
EG = DH B
£ ceD =8° 7l
H NNe

DEFINITION SKETCH

WEDGE-TYPE TRANSITION
GEOMETRY

PLATE B-20

B-22
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e
|
ALONG WALL \\ E
- [ [
I v3
ALONG ]
S 72
v FLow
I3 < v 4 - & a2 @ a 2 '4> 2 >

TRANSITIONS
RECTANGULAR CHANNELS

PLATE B-21

B-23
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NOTE: SEE PLATE 2i FOR DEFINITION
OF SYMBOLS.

TRANSITION DESIGN CURVES

RECTANGULAR CHANNELS

PLATE B-22
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GIVEN

FROUDE NO. F, = 3.5

FLOW DEPTH y, =S FT
CHANNEL WIDTH b, =160 FT
CHANNEL WIDTH b, =140 FT

PROCEDURE

ASSUME VALUES OF @ AND BY REPETITIVE USE OF PLATE 22 SOLVE EQUA-
TIONS 2-25. 2-26. AND 2-27 UNTIL L =L, ~ L, .

CONTINUE COMPUTATION USING VALUE OF 8 WITH F, IN SAME MANNER AS WAS
OONE WITH F. . TO COMPUTE COL 11 THROUGH 18, EACH SUBSCRIPT IN PLATE 22
IS ASSUMED TO BE INCREASED BY ONE UNIT

COMPUTATION

®

®

®

REQUIRED

CONVERGENCE ANGLE 6

FROUDE NO. F,
FLOW DEPTH y,

TRANSITION LENGTH L =L, + L

®

2

IF COL 6 iS GREATER THAN COL 9,

®

Y2 L FT =(b‘ -by)+

0 Y4 Yo FT 8,. oEG TAN 6 2 (TAN 6)
a0 1.20 6.00 19.2 0.0524 191
2.0 12 5.60 18.3 0.0349 287
1.3 1.07 5.35 17.6 0.0227 431
1.2 1.08 5.30 17.5 0.0208 a78

b, £}
., F = =
TAN 8 2 T L. FT=®)+® F2 Y2 Y3 FT

0.348 a0 230 (Ly >L; ASSUME SMALLER &

0.331 80 242 3.25 1.12 6.27
0.319 80 251 3.34 1.08 5.78
0.315 80 254 3.38 1.08 5.72

b!

B8, F, z TAN (B, - 6 Ly FT= (D) + Ly+ L, FT
19.7 3.05 70 0.319 219 451> L
18.5 3.20 70 0.310 226 477> L
18.2 3.22 70 0.306 229 483 =~ L

RECTANGULAR TRANSITIONS

EXAMPLE OF DESIGN COMPUTATION

PLATE B-23

B-25
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2~°|1||(;l|1(x|]>r Ibll
3
» 3 7 2 ]
,s__Z_L(L)Z*L\\, ’ g
’ b, 8\b,F 2 4 2.
1 15 =3
. | LT b .
Mg [ P S
L 1.2 —POINT OF b
° | REVERSE — by _ ! |
W CURYE ——al q-z
3 os}— RO by
< g e L5
> C ! NOTE: PROTOTYPE TRANSITION WiLL
0.4 POINT OF TANGENCY (PT BE APPRECIABLY LONGER |
THAN APPARENT FROM THESE
- DIMENSIONLESS CURVES. 4
o bt L 1 I i A T RTINS
o 1 2 3 a 5 3 7 ] F 10 1 12
VALUES OF —
hTFl
a. GENERALIZED DESIGN CURVES
(REPRODUCED FROM FIG. 59, ROUSE,
BHOOTA, AND HSU 1951)
PT
A
by
PRC FLOW o z=5
PC
by
z=7 ORIGIN OF COORDINATES
— ¢ ‘
b Fy -
HALF PLAN
(NO SCALE)
z X
POINTS b, b,F,
1
PC 5 °
2
2/3
. wfta) EY
RC 60 \b, 60 15 \b,
Pr 1b 1afb) s
2b, aib /4
3/2
PC TO PRC LY . WL o 1o (X
8 \b,F, 2 boF,
PRC
b X X ' X X
2
PRC TO PT = -9 (—) e ( ) To ( )
2b, [bfx - byF, b,F, e b F, or
WHERE
) &) x
b b, ) - (b F
a= ! ere AND ' Vegre (3)( X )'/z
T x X i Te/\b, F
= PR 0 z 17
[ ()
PT PRC 1 PRC
b. EQUATIONS APPROXIMATING CURVES
NOTE: TRANSITION COORDINATES CAN BE SCALED EXPANDING TRANSITION
FROM CURVES OR COMPUTED FROM EQUATIONS RECTANGULAR CHANNEL
USING b, b, AND F,.
RAPID FLOW

PLATE B-24

B-26
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BED LOAD, TONS PER DAY PER FT OF CHANNEL WIDTH -~ 107

DEPTH 3 FT QEPTH 1O FT OEFTH 30 FT

100

LILRLL
TTIT
N

TTT

S0

T
-

0.1 Ll L t1d il Li 31 L {1 P Lyt i
3 10 30 3 1o 30 3 10 30

MEAN CHANNEL VELOCITY, FPS

BASIC DATA SOURCES

FIELD DATA FLUME DATA
DATE OF
RIVER LOCATION INVESTIGATOR TESTS
MiDDLE Loord DUNNING, NEBRASKA GILBERT 1914
NIOBRARA @ CODY, 'NEBRASKA SARTON AND LIN 19585
ELKHORN WATERLOO, NEBRASKA SIMONS, ET AL. 1961
LOWER COLORAGO .a- 8BROOKS 1958
PIGEON ROOST CK. NORTHERN MISS'SSIPPH
MISSISSIPPI ST. LOUIS, MO.
CEDAR NEBRASKA
LITTLE BLUE NEBRASKA
NORTH LQOP NEBRASKA
SOUTH LOOP NEBRASKA
RIO GRANDE NEW MEXICO
RIO PUERCO NEW MEXICO

NOTE: SOURCES OF PUBLISHED FLUME AND FIELD DATA ARE GIVEN IN
COLBY (1964A); SOME FIELD DATA HAVE NOT BEEN PUBLISHED.
CURVES ARE FOR WATER TEMPERATURE OF 60 F AND NO SUS-
PENDED FINE SEDIMENT LOAD AND ARE EXTRAPOLATED FROM A
PLOT IN THE REFERENCE.

3 TOTAL LOAD MEASURED FOR THESE TWO STREAMS; SUSPENDED LOAD
MEASURED AND 8ED LOAD COMPUTED FOR OTHER FIELD DATA.

BED-LOAD DISCHARGE

PLATE B-27

B-29
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114

Il

T
.-
t
{

STONE WEIGHT W, LB

Y
Tl

IS CRERI MR Lk

Ov.6 08 1.0 2.0 3.0

8.0
SPHERICAL DIAMETER Do, , FT
EQUATION:
mys O, W, ™ 17
Wy, = % oroy, - () STONE WEIGHT VS
N7 SPHERICAL DIAMETER
PLATE B-31
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